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The   propOEed  Forest   Canon  P.eserYoir   is    situated  in   the  inc.i n 
Tiountain  hrenoh   of    tae  Big  Thor'^-so-i   '.-.i-rer.      A  Keservoir   in   this 
section   of    the    countr;/  is   clesirahTe   for   sevsri.l   purposes:    power,   ■ 
lig^'t,    a.nd    irri^-i^.tion.      T^^e  power  developed  fror:  the   Reservoir   could 
"be  utilized   to   operr.te    e..  trolley   line   hetv/een  Estes  Park,    v/hic^-i   is 
rapidly  l)ecOMinf-:   one    of    t-ie  mof^t   popular   of    our  v.'estern   Sumner 
hesorts,    and   its   ne::;rest   railroad  poi-'t,    Loveland,    which    is   alooi^t 
iS  railes   distant.      Elec-ric   lignt   for  the   '^^otels   ano    cottares   could 
:-l?o  be   furnished  fro.a   the    sririe   source.      Another   advanta^^^e    of    the 
scheme   is    tliat    the  veatHr   coulc.  also  v.e  used  for   irrigation   during: 
\yy      tho   dry   season. 

I 

I       A  marjc;;t  for  the  power  is  not  dependent  upon  Est-?3  Pa^h  alone, 

I   for  there  ar-  In  t".e  nei"hhorhood  of  Lovel:nd,  Lon/;:^ont  and  Boulder 

(-,      '^&rvy   fcctorles  that  depend  upon  power  conpanies  for  tneir  supply. 

^:       T:iese  power  plants  develop  stean  power  hy  neans  of  s  cheap  quality 

of  coal  mined  on  their  own  propert.-.   It  is  thourhit  that  wetter 

"■.'"wor  from  the  mountains  can  he  :'nade  to  compete  successfully  Arith 

even  the  c}isapest  of  ste^m  power. 

Tih^  srai:t.agp:  area. 

The  drain.age  area  of  the  Pleservoir  is  large  enough  to  supply 
i'll  t-ie  v.'ater  necessary.   It  is  iuade  up  of  t;ree  great  c  nons, 
■~orest  Canon,  Hayden  Sriinr-h  and  Arrowhead  Branch.   All  of  these 
-  nons  run  into  the  mountains  "'ligV^.-ahpve  tinivr  li-^e  and  cont&h- 
lakes,  strear::s  and  larye  snow  hanks. 


Til's    SIJR'JEY. 

The   first   step   r.ec-essary  v/;;.s    to    cut   a   trail   and  recoroiOi  tre 
-t'le   country,      TV.is  v.-:  r>    .]ont::   and   on  J-o.ly  lot/i.the    o-;..tfit  v;as  r>ac':'?c 
r.  '   on  three  Tourros.      A  r.&./:es;iif t    camx^  v.-as  y.ifode    that   night   and   on  the 
followinc   day  a  pornanent    oaiiip  v/as  huilt. 

On   the    next   day   the    Burv&y  was    cow-enced.      A   line    of   le^'*?lE 
V3,s   run  froTn   the    dam  and  frori   the    results   of    t Jii  r;   it   v/as   seen   that 
i    50-foot   dan  would  h-ach    tlie  water   orily      ahout    one    eighth   of    a  :^.iile, 
I""   v/as,    therefore,    decid^^d  to   run   the    Survey  for   a  6.t.::<   40   feet   ir 
h:ig^^t. 

T"ie   Survey  v/as  made  hy  means    of    course    and  ^iistcnce.      The    40- 
i'oot    or  hi£h=v;ater   line  was   mxn   c^nd  stakes  were    set    ct   grade   points, 
i:;is   line  v;ps    then   tra-orsed.      The    stref.ji  v/as  meandered  and   topo- 
raphy   sufficient  for   ,;,   contour    :iap    of   five-foot    intervals   talcen. 
Yr^erevsr  possible,    stations   for   t^ie    topography  were   taken   on   the 
forty-foot   stckes.      T':o    Su;-i-ey  vras    rend;red  difficult    on   account 
~f    the   thickness   of    the    tlmoer   and  the    sij^e   of    the    ;.6rty,    wliich 
■  onsisted  of   hut    three  ne-'i.      The    thickness   of   the    timher   can  he  hest 
r'.ov;n  hy   an   example.      In   three  v/eeks'    work   t:^e   longest    sig/it    ohtai:iec 
was   onlj^   261,2  ft.    and  this   at    the    expense   of  lauch   clearing, 

T];e  loc;;tion  of  tke   d-'xn  was   doterrnined  hy   the   natural   fcrriation 
.-;•    t'le   Tho:v-son   Cano-'-..      The   river  helov,    th_e   dai-n.  site   flows   directly 
into   a-  hox   canoci   and  hecoi-ies  very    swift   an^;    'roken  hy  rapi'fs   z.nd. 
frflls,      Ahove    the   de.m  site    the   river   run=,   nearl'"   due  west   and   the 


C/ec^r//7c^  for  Lon(^  Shot. 


canon   opens   a-'oruptly  "becomin.c   ■-.•icle^r   rs   one   f;os  up   streeja  until 
:t   the   end    of   s.V-ov.t   four  r^V-les   it   enters   what   is   knovn   as    the    second 
.-ox   canon  and  again   becomes   s\vift    and  "o^'oker   y,y   falls.      It   will  1  e 
seen  from  t>.ir,    t^at    the    Oiily  place   for   the    dan  v/as   at    the  upper   end 
of   t    e   lov/er    oox   canon. 

At   the  dam  site   the    strewn  flov/s   practioall:/   east   and  west, 
he    south  hank   is   a  precipice    '^9  feet    slioor   and  topped  hy   a  very 
steep    slo:'e.      The   north   banh   is   also   r    rery   steep   slope  v/hic'''!   de- 
velops  into   £,   sheer   cliff   10  ft.    helo-v  the   lov/er   cross   section 
of    the   daxn  site.      In  hot-     of   the   rod:    cliffs   are    fissures  v/hicli   can 
be   enlar.c-cd   to  provide   cxrile   enri    Bri(V'urai~es   for  tie   dar.. 

The   diarra.in  f-iven   helow   shoii-s    the  .'aethod   of   usinrr  the   apparatus 
iin   cross    sectioninj:    tnc    stre&ra. 


w;? 


The  nethod  o""  cross  sectio^inf:  the  stre£j/i  v;as  es  follows:  A 
heavy  chalh  line  v.'a?  stretched  across  t;:e  Crnon  and  on  this  .?.  troll 
.s  supported  hy  means  of  the  tv/o  pulleys,  A.    A.   The  trolley  v;aG 


^^ovecT  loack    s,nC   forth  ^yy   a  coril  ;:raduated   in  lengths   of   five  feet, 
r-is    cord  passed    aroi;nd   a  pullsy   on    the   op-posite  bank.      3y  means 
of    this   arramfre-aent   t-,e    troYellzr   could  he    run   oii.t    to   any  desired 

ista^nce.      On   the   ?i-Ower   si-'e    of   t'-e   traveller  wl.s  fastijned   s   pulleiy 
3,    over  which   e   cord    f-raduatsd   to    t^^nths   ard    carryin/;^   f;    plurnh  boh 
■•'as  passed.      The   trolley  v/as    run   ovm,   a   c-ista.nce   of   five   feet   and   ".he 

di-inb  hoh   drop-.ed   to   t    o    oottorr.  and   t^':e   elevt.tion   above   t.'.e   bottor;i 

■-tainod  loy  rneanp   of    tde   transit   v.-.;-ich  v/ac    set    over   a  point    of  knov?-; 
:-'levati05'.      Elevations  were   obtained   in   t-.is   •'ay  at   intervals    of 

h/e    feet    all    t'.ie   v;ay   across    t-'c    stream.       Cross    sections   v;ere   inade 

n,    this   \7&y   at   intervals    of    ten   ff.et    and   parallel    t..    e.-cb.   other   as 

■:  r    c, 3    it   was    thought    the    d&.in  v/or<ld   extend. 
GAUGING   TH:--    STEJhA::. 
The    streari  v/as   j^auced  by   the  met;-od    of    surf.-.ce   floats.      After 
■  ;nsiderable    searc'    a   -each   of    stresr:  v;;.,s  found  \\'';ic' '   was   about 

''   feet    in  length    and  ••.here   the    ctirrent  was   not  broken  by  riip-.jles 

r   eddies.      A  cross    section    of   this  part    of    the    streara  v/as  made    in 
t^-e  following  7;ay:      A   steel    tc.pe   v/as   stretcked  across    the    strce/-: 

id    readings   v/ere    obtained   at  'intervals    of    two    feet   by  iri/-ans    of    £. 

.d.      proT>T  the   data   thus    oi'itained   an   accurate   cro-s   sectional    are:. 

as    obtained. 

In  order  to  get  a  fair  mean  value  for  f-e  velocity  14  floats 

-^re  used,  each  float  beinf-  started  in  a  diffe  -ent  part  of  the  s-':r 
Ti;ne  was  measured  betv/--en  tv/o  c-un  s/'Ots,  one  fired  as  the  float  v;; 


started  and   the   other   as   it   crossed   the   lower   li-iit   of    ths  measured 
reach.      The   gun    s>iot.-    '.vere   necesna.ry   on  ai^coiirit   of  t'  e   noise  raade 
1  ;■■  the   rapids   and  fs.lls    in   t'-;e   strea.ri  helov;. 
GAUChT;^    ?^^    STRE^'. 
P'OAT  TIl-'S 
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"oan  l-.,57  HecondB 

hength  of  r'^i.c''~    50  ft. 

f^0Ao.57=3.01  f^./Goc.   Surface  yelocit;.^. 

QsAV  "her^;  /■  is  the  arc   of  cross  section  and  V  the  velocity 
in  feet  per  second. 

0^3;..  7  7  ::.  01  =  110.  5  cul:ic  ft., /Sec. 


|^^S£^g£Biy^ppgiHi 


Prorm  ?':^rrinan*  s   'lydraulicti,    the    ratio    oT    the  nea;:  yelccitv 
; '.    tuo    surface  velocity-    if^-.c 

jL.  J.  vJ  »  tj     A      »  o  ■"  o  '^^  fl  1^      v..  Ia.  «       i    «  »  /   1 J  ■•:  L  • 

Ao    the   r^irYey  \/a3  viius    in  uns'irveyed   lh.riZ    V'.cre  we;-';.    ;:o    ccr 
rjers.  to   tie   it    to.      0^    tV-ir;   a.ccount    it   was  necessary'   to  loiiild   ;.. 

i 

lar-je    cairn,    or  r!ionur.e>^,t   and   tie    the    F-wrvey   to    it. 

Vrou  the   notoB   y,   fillnp-  ;-aa.p  v;aG  drawii  up   in   co;;;plia";ce  v,ith 
the   la'/P    of    the    St&te    o'    Color,  do. 


/r:;a   of   hefiervuJr,    Z'-.Z   acr.^.s    at  high  v;atsr   line. 
V- iTnne,    13,37o,000   cuhic   feet, 

T-^e   areas  vere   oht;  ined   from  tiie    contour  p-iap    oy  means    of    : 
Crosby  polar  i.'ianii^^eter, 

T:^3   vol-urne   v/,i:  s   detsn.'rined.  hy    the   forr-rala; 

1  h    crs   T,    ib    uou^jio    v.'^o    cG:-;T:cur    int-irva.l    and  M   AL   A3-~- 

Lhe   arc:.,B    of   t'-ic    contour   nlanes. 

T-r.    addition   tc    the   map    of   the   EeserYoir   a   contovir  ;n&p   and  a 

x|rcfile-  of    the    cross   section   of   thi-    dai'a  site  ware   di^iv/a. 

i' 

T"^E   DA?'!. 

After  consideration,  it  v-aB  decided  to  jr^ak^e  the  uaii   of  the 


I 


n    cril:    type   for  t'.xe   following   reasons:    Porest    <^i>.non   in    ■..   ver; 
accensifcle   plc.O'.-;,      All  jiatyrials  •\':nlch  ■\'.ould   go    into   a   darn   of 
inforoed   concrete.:   v.ould  have   to  "be   "broi-v}:t   hy   rail   'rii; ,    Tjenvr.r 
.    ,   thene   to  Lyons    or  'oveland.      Pru."  L"'ons    or  Lo'/">:;land  th^  y 


v,-ou;i.'   :iave   to   oe   'croi-i^ht  "oy   v.i.rion  at   least   55   r:iles   to  7Rt^:J3   ?:  rk 
and  from   t>).ere    tiie./   ^/ould  have   to    ';o  pacVed    on.  ^  orses    or    uurros    ; 
diEtc::-.ce   of    seven  lu'U:?;    ;.ver   2   very   steep   trail    to   t?:i?  location 
of   the  Y;or>.      'Z\e    s&rno   difficulties  \vouid   oe  met   in    tlie    construe  :io:i 
of    -J.  n&sonry  diun   oi-   a-;:'   siiiilai:'   s' ruolu.  i^.      Fro-n   thiB   ix.   '..ill   '.e 
seen    that   t^-^e   cof3t  ■v.cuid  he   prohi^ji'M vt;.      It  v.-;,s,    ther^;fo:•e,    de- 
cided to   build   h.   tinker   crih   dain,    because   tjiere   is  plenty    of    ti:-o.-r 
standing   ■■'■n   the    osii   site    and   there   iz    olenzy   of   loose   roch   to    oe 
had   for   the   cost    of    tle.cinf--;   it. 

In   order  to   seci;ro    sufficisnt  LmnO   \;ltj:'  t?ie    oottoiK   the   lov/er 
lo^s    oi    the  dajn  are    to  he    sunk   in   an   excavation    throe  feet   in   the 
{granite    and-tii'^    lo-;"est   lo>-3   anchor    hcltcd   into    the  rock,'    The   lo:;;s 
used   in   t-ie   consti-action   &re    to    oe   at   least    one   foo':    in  disarietor 
and   squared   on   the   ends   and  at   Joints.      All   lo^s   are    to  he  holted 
■:o.-:3tk.:-:r   at   f-oir   intersections  ;vitn   one   inch   squai'e   holto. 

Hsicht   of    dam  46  ft.    frori  lovjost   point   of    the    roundati(jn   to 
the    crest. 

'"idth   of    b.c-se    of    the    crihi:    40   f-:. 

T"  e    dar;   is    xo   ^j-v    carried   into    th-;    solid   rocx    oC    t-  e    hanks    to 
a   distance   of    t]:ree   feet. 

T/lS   dai-i.  is   not   figured   to  have   water  flow   ovrr    its   ci'est   e.xc-.-:];it 
in    a   case    of    eniercency   such    as    a   cloudhurst    or    an   exceptional    s    r.^  n{- 
flocd.      Tae   noma'    ov:-;rf lew  is    to   he   taken   care    of   hy  a   natural 
channel   in    the   rock   leading   to   a  puiiit    ahotit    one  hundred   feet   helov; 
■'■he    d-  r-i. 
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